Abstract. The aim of the essay is to explore the legal aspects of human reproductive cloning. Firstly, it gives a short introduction to the biological background of cloning, where special emphasis is laid upon the method of "somatic cell nuclear transfer" in connection with the existing forms of assisted reproductive technologies. The essay analyses the legal regulation in Hungary, Germany, England and the United States, and argues that the statutory prohibition of reproductive cloning often does not correspond to the biological facts, and this terminological ambiguity may lead to legal obscurity. Beyond that, the study also examines the factual and moral arguments against human reproductive cloning and the well-debated questions relating to reproductive rights, and fi nally, it attempts to search answers to what justifi es the intervention and the rigid statutory ban on this fi eld.
Introduction
In the decades following World War II, Josef Mengele, who fl ed to South America, created viable embryos from the carefully preserved DNA of Adolf Hitler in the middle of the Brasilian jungle. According to a precise plan, the children born from these embryos were adopted by families all over the world.-The story comes from a movie of an Oscar winner director, called "The Boys from Brazil".
In general, human reproductive cloning is fully accompanied by a harsh rejection by societies and this negative hostility is affected by numberless science fi ction movies and surreal conceptions about the reproduction of extremely famous and notorious persons or about the creation of a perfect army.
1 However, the fact can be laid down: no man has been born by means of human reproductive cloning so far 2 and legislatures also call for a ban on this method of procreation.
It is certainly another point how we approach the topic of cloning. Would we think about-which may sound weird at fi rst-that millions of "clones" are living in the world? They are called identical twins. 3 Nevertheless, in this case the originally single embryo divides into two embryos under natural circumstances, in contrast to the scenario when it would be possible to create genetically identical progenies artifi cially.
The following essay aims to explore the legal aspects of human reproductive cloning. Firstly, it gives a short introduction to the biological background of cloning, where special emphasis is laid upon the method of "somatic cell nuclear transfer" in connection with the existing forms of assisted reproductive technologies. The essay then analyses the legal regulation in the United States, Germany, England and Hungary. It argues that the statutory prohibition of reproductive cloning often does not correspond to the biological facts, and it draws the conclusion that the terminological vagueness may lead to legal obscurity. Beyond that, the essay also examines the moral arguments against human reproductive cloning and the well-debated questions relating to reproductive rights, and fi nally, it attempts to search answers to what justifi es the intervention and the rigid statutory ban on this fi eld.
Background and hypothetical signifi cance of reproductive cloning
Cloning 4 can be broken down into two categories: embryo splitting and somatic cell nuclear transfer.
(1) In the case of embryo splitting, the cells (the so-called blastomeres) of a 4-to 8-cell stage embryo in vitro are separated into pieces, this means that the method allows to create viable identical twin embryos artifi cially similarly to the naturally occurring twinning. In this stage of development the embryonic cells (the blastomeres) are "totipotent", which refers to that they are undifferentiated, possess the ability of self-renewal and they are capable to form any type of cell and can produce an entire organism, a whole human being.
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(2) The way of somatic cell nuclear transfer (SCNT) as compared to embryo splitting is more complicated, but it has demonstrated its biological success in the animal breeding, because this method led to the birth of the famous Scottish sheep named Dolly in 1997. 6 In the course of SCNT the nucleus of an egg cell is removed and a nucleus of a somatic (body) cell, which contains the complete DNA, is transferred to the cytoplasm of the enucleated egg cell. The somatic cell can be any kind of body cells and it is gained from the individual that is to be cloned. Once the nucleus transfer has been done, the egg containing the genetic material of the nucleus of the somatic cell is artifi cially stimulated in order to begin to divide and to grow to form a viable embryo.
7 Accordingly, the genetic blueprint of the cloned embryo is predicted by the genetic material of the nucleus of the somatic cell inserted into the enucleated egg.
However, it should be noted that the enucleated egg is not free from its original DNA because a small amount of so called mitochondrial DNA (mDNA) will be still remained in the egg-cytoplasm and thus mDNA will be inherited by the cloned embryo, though its amount in the cytoplasm is less than 1%.
8 So the cloned embryo as opposed to the way of embryo splitting will not be genetically totally identical to the donor of the nucleus of the somatic cell.
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The signifi cance of SCNT resides in the groundbreaking promise of embryonic stem cell research and therapeutic cloning, which theme is beyond the scope of this essay. In that case the stem cells of a cloned early stage embryo with nearly perfect genetic matching may be used to treat numerous serious disorders. 10 The aim of reproductive cloning would be to create another born and living human being, which is merely a hypothesis at present, but we could let our mind run upon it.
Albeit several social theories promulgate the superiority of sexual reproduction, which forms the basis of biological genetic diversity and variability, some authors suggest that reproductive cloning may complement the currently applied assisted reproductive technologies or it may offer an alternative to infertile couples.
Apart from popular science fi ction, in some types of infertility the couple is unable to provide gametes for the creation of an in vitro embryo and donor gamete(s) is necessary to produce an offspring, but the child will have obviously no biological connection to either one or both would-be parents. In contrast to the previous case, reproductive cloning may provide an opportunity for the would-be parents to share a biological connection with the cloned offspring in particular circumstances.
For example in cases of male infertility a nucleus of a somatic cell collected from the man would be placed in the woman's enucleated egg and the resulting embryo would be implanted into the woman's uterus to carry the child to term. Both parents and no one else would have genetic connection with the child, the man through his nuclear DNA, the woman through her low mDNA remaining in the egg-cytoplasm.
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Reproductive cloning could also be applied to cases of female infertility, but in this situation, by all means, a donor enucleated egg would be required and one of the parents would not have genetic relationship to the child. 12 Nevertheless, the advantage of this method would be that not the whole genetic material would be transmitted to the child by the egg donor, solely the low cytoplasmic mDNA.
In the fi rst scenario, a stranger third-party donor would no more be needed for the assisted reproduction, while in the second one cloning would eliminate the transmission of the whole genetic trait of the egg donor. Consequently, traditional family structures could 14 Moreover, some authors emphasize that reproductive cloning could open the way for same-sex couples to have biologically related offspring, especially for lesbians without the need of a male donor, one party would provide an egg and the other a body cell. Certainly it would be more diffi cult for gay couples whereas reproduction would by all means require a donated egg (which would then be enucleated) but a gestational surrogate mother, too. 
Vagueness of legal regulations
Notwithstanding the legislatures nearly in each country agree that reproductive cloning should be banned, the legal regulation as compared to the intent of the law-makers lacks accuracy and precision. The statutes do not cover the biological possibilities.
The Hungarian Health Care Act sets forth the defi nition of embryo as the following: embryo means every living human embryo following the completion of fertilisation until the 12th week of gestation. 16 However, in the biological sense, this defi nition does not concern an embryo created via SCNT, where the living human embryo comes into existence by cell fusion involving nuclear replacement and not by fertilisation involving sperm cells.
Beyond that, the Act also declares a prohibition on the artifi cially creation of "genetically identical" human beings. 17 The terminology of this rule can be applied to the method of embryo splitting, but not to the process of SCNT. As it was presented previously, an embryo created via SCNT is not genetically totally identical to the ancestor because of the very low mDNA remaining in the cytoplasm of the enucleated egg.
The Oviedo Convention, which was promulgated in Hungary by an act in 2002, also poses a ban on interventions "seeking to create a human being genetically identical to another human being", however, the Convention faces with the biological facts as it states that the "term human being »genetically identical« to another human being means a human being sharing with another the same nuclear gene set".
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Similarly to the broad language of the Health Care Act, the terminology of the Hungarian Criminal Code regarding this fi eld is also inadequate for the description of the biological reality. embryo to create several human embryos commits a felony offense; 19 and any person who separates the cells of a human embryo, 20 or any person who creates genetically equivalent human species commits a felony offense, too. 21 These rules cover the method of embryo splitting, but neither of them could be applied to SCNT due to the aforesaid biological facts. Solely one criminal rule could be affected by SCNT, which prohibits the performance of medical experiments on human embryos or gametes without a licence, and prohibits the creation of human embryos for scientifi c purposes. 22 The effect of this rule could be applied to whatever experiment or research and SCNT is still at experimental stage. Albeit, the meaning of embryo is also problematic under criminal law, because the Health Care Act is the base of the defi nition of the embryo which operates with the concept of fertilisation. As mentioned above, SCNT lacks fertilisation.
The problems with the terminology of the Hungarian law can be found in the German regulation too. The provisions concerning the meaning of an embryo of the German Embryo Protection Act lead also to a regulatory pitfall. According to the Act embryo means the human egg cell fertilised and capable of developing from time of fusion of the nuclei 23 (i.e. the egg and the sperm). This defi nitive starting point does not cover the method of SCNT. The terminology of the ban of cloning is also inaccurate, it declares the prohibition of causing a human embryo to develop with the same genetic information as another human being.
In England the early legal defi nition of the embryo was similar to the Hungarian one, the Human Fertilisation and Embryology Act 1990 stated that embryo means a live human embryo where fertilisation is complete. 24 It is apparent that the Act envisaged the merger of the gametes. Therefore, the Parliament adopted the Human Reproductive Cloning Act in 2001 which comprises the prohibition of placing in a woman an embryo created otherwise than by fertilisation. 25 After the revision of the Human Fertilisation and Embryology Act in 2008, the Act already states that references to an embryo include an egg that is in the process of fertilisation or is undergoing any other process capable of resulting in an embryo. 26 So, the regulation in England was amended due to the development of biotechnology.
In the United States President Bill Clinton was the fi rst who wished to deal with the legislative responses of cloning. He issued an executive order in 1997 (in the year Dolly was born) banning the use of federal founds for human reproductive cloning research and urged the Congress to pass the proposed Human Cloning Prohibition Act. 27 Notably, the Congress has not enacted any bills regarding human reproductive cloning yet. In spite of that there is no federal law on this subject, several states passed laws relating to prohibiting either expressly human reproductive cloning or the experiments carried out on human embryos. 28 It should be mentioned that there are a large number of states which have no laws concerning reproductive cloning at all. 
Factual concerns regarding human reproductive cloning
The early overheated debates on the ethical and theoretical dimension of human reproductive cloning seem to be calmed down now, and evaluation occurs under more sober circumstances. It may play an important role in that after the creation of Dolly the vast majority of governments engaged themselves to adopt reassuring regulations prohibiting this type of human procreation, although the regulations are not complete.
Reproductive cloning would also be a kind of method to create an embryo, a child, a human being. However, it would be basically different from natural procreation and from current assisted reproductive technologies, because traditionally an embryo is a result of the fusion of an egg and a sperm, and the way of cloning would exclude the male gametes from the process. Furthermore, the genetic material of the cloned embryo would come almost entirely from one ancestor. 30 Up to this point there is no distinction between that and e.g. therapeutic cloning, the essential difference lies in the motive, the aim of reproductive cloning would be the birth of the cloned embryo.
If we read again Huxley's, Wells's or Merle's utopian novels, we can see that fi ction did not absolutely come true, but it does not seem so extremely surreal. We do not have to forget that the several horrifi c prophecies about the cloning of masses largely ignore the scientifi c facts, but they demonstrate vigorously the social refusal of cloning, the fear from the unleashing Frankenstein's monster. 31 However, it is nothing more than a mere fantasy. Due to the fact that therapeutic cloning, which aims to isolate embryonic stem cells from an early stage cloned embryo for therapeutic purposes has not been perfectly developed so far, 32 maybe it cannot be expected that science could produce an entire viable and healthy human individual via reproductive cloning, even if procreative liberty would include the right to have a child through SCNT. Essentially, several arguments aim to challenge the idea of reproductive cloning, these could be organized into the following main categories.
(1) Religious and moral grounds: These claims rest on deep personal belief and focus on that an embryo is a human being with full moral status; that man should not intervene in the process of natural reproduction of humans; and that manipulations and experiments on human embryos should be rejected. 33 The religious and moral grounds may frequently be of great relevance to the forthcoming reasons, too.
(2) Philosophical and ethical considerations are able to provide arguments about the thoughts of "good" and "evil", about the existential issues regarding "human condition" which could largely contribute to the support or condemnation of the idea of human reproductive cloning.
(3) The fundamental concept of the "slippery slope" argument regarding reproductive cloning has not a scientifi c but a science fi ctional origin. It warns that the allowing of human cloning for reproductive purposes could set off a chain reaction and may eventually lead to the creation of the perfect army or to the recreation of fallen tyrants of extinct eras etc.
34
(4) The "playing God" argument is rooted in the religious and moral grounds, however, it can be seen separately as long as it is frequently noticed and has a solid characteristic. It means that man increasingly wants to transform and control what God (or Nature) has ordinated but without possessing God's wisdom. 35 (5) Medical, physical grounds: these challenge the effectiveness and safety of the method of human reproductive cloning by SCNT and are of signifi cant importance, because the technology of cloning is not either scientifi cally perfected in animal research.
(6) The legal concerns per se cannot be separated from the ethical, ideological and theoretical issues, which are necessarily taken into account by the legal evaluation and the development of a legislative pathway.
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It should be stressed that special emphasis can be laid upon medical grounds, these can be interpreted as the factual and rational arguments against human reproductive cloning.
Our current medical knowledge is grossly insuffi cient to allow a realistic expectation concerning a cloned human, it cannot be predicted whether a cloned human would suffer from birth defects or any other diseases later in life. 37 Human reproductive cloning involves the use of a considerably complicated micromanipulation technique, e.g. the "genetic clock" of the transferred nucleus needs to be reset and reactivated, because it is not in the same level of development as the enucleated egg. Animal experiments provide wide range of reliable published data which demonstrate that the success rate of cloning by SCNT is low, the cloned animal frequently has an unstable genetic make-up, has hidden genetic abnormalities or has a short life expectation. The well-known example is Dolly the sheep, which was successfully born after 277 attempts and died six years after birth. Furthermore, the genetic inheritance of future generations raises also tangible questions in relation to the method of SCNT. 39 Notably, germ line manipulations and unexpected genetic mutations have an irreversible effect on all of the descendants of the affected human being. On the other hand, reproductive cloning would be an intervention into the genetic heritage of humanity as the genetic make-up of the cloned offspring would be transmitted from almost exclusively one person.
In sum, the medical and physical uncertainties of SCNT are deemed suffi ciently serious to demolish the theory of human reproductive cloning. By virtue of these major concerns it is obviously premature to argue for the clinical application of SCNT whether or not it could be involved in the concept of reproductive freedom.
Determining the "open future"
Beyond the above broadly presented grounds there are further potential arguments which should be taken into consideration regarding the issue of reproductive cloning. Notwithstanding that the subject of human dignity, identity, instrumentalization and determinism may reach a philosophical dimension, it also generates a great deal of debates on the topic of cloning and could be of particular importance in the legislative framework, too.
It is a prevalent objection against reproductive cloning that a cloned individual would exist for particular purposes or determined expectations, and if the cloned individual fails to meet these wishful requirements, he or she would be deprived of all reason for existence to the creators. 40 This conception could be fed by several phenomena, for example the parents might have a desire for replacing a deceased child by cloning or they might create a further offspring who could serve then as an organ or tissue bank for an existing but seriously ill child. Technique can be applied for many things. But we have to pay attention to the question: does any person have a right to an "open future"? Accordingly, as some legal concerns suggest reproductive cloning for specifi c purposes would threaten the human dignity of the offspring and would have a devastating impact on our traditional conceptions about the beginning of life, there would be a glaring difference between an individual person with an independent open future and a copied person with a dependent determined future. 41 Nevertheless, it should be explicitly stressed that reproductive cloning for specifi c purposes-and thus instrumentalization and objectivizationis not feasible in the constitutional and human rights framework of our societies. Consequently, every human being coming into existence by whatever means has the right to life and human dignity, because he or she is a born and living person. It could not be stated that the cloned person would have lower dignity and intrinsic value because he or she was conceived and born not by means of the union of an egg and sperm. This would be solely a biological fact which under no circumstances exhaust the concept of identity and personhood, 42 and should not affect the legal perception of a born and living human being. Hamlet's dilemma arises at this point: to be, or not to be. It would be nonsense to assert that a person is worse off if born through cloning than if never born at all. 43 From a legal perspective it should be noted that an unconceived and unborn person possesses no such right like right to natural fertilisation or right to any genetic condition as an unconceived and unborn person also has not the right of not being born. The existence and the human nature of the cloned person could not be disavowed, and because of the biological, temporal and environmental infl uences the cloned person would not be identical to the ancestor neither physically nor psychologically. He or she would be a unique individual with unique identity and unpredictable future, and he or she would be entitled to all of the human and other rights. 44 It should be emphasized that procreation through SCNT would also involve gestation, delivery and development, the method of human cloning could not produce an entire person itself with own personal identity. Neither the suddenness of nature nor the precision of science is able to create two totally identical human beings, the personality is impossible to be reproduced. 45 This will be apparent if we draw our attention to the defi nition of genotype and phenotype of a person. Genotype means the genetic make-up, the inheritable genetic information of an individual, while phenotype refers to the observable characteristics and traits of an individual such as eye color or intelligence. However, even if some phenotypic traits are largely determined by genotype (e.g. eye color, height), there are a great number of characteristics which are the result of environmental factors or the interaction between genes and environment. 46 Although genes have more or less infl uence on the person's physical and psychological features, the idea of genetic determinism-the one gene one trait-is widely obsolete. Moreover, naturally conceived identical twins exhibit same genotypes but different phenotypes. 47 Notwithstanding that the principle of human dignity has played a key role during the preparation of human rights documents in the 20th century, and it can be seen as the ultimate source of human rights and a pervasive constitutional value, the defi nition of human dignity is perceived as an elusive, culturally embedded and nationally distinctive concept. 48 We can accept the approach that the idea of dignity is metaphysically or philosophically complete and perfect, but in pragmatical and legal sense the theory of dignity is defi cient and ambiguous, it needs additional interpretation. 49 Thus, as international human rights documents and national laws frequently make reference to dignity per se in connection with outlawing human cloning-i.e. that human reproductive cloning violates human dignity-does not contribute to a reassuring result. For example it would be diffi cult to provide a solid interpretation to the provision of the Oviedo Convention which sets forth that "the instrumentalisation of human beings through the deliberate creation of genetically identical human beings is contrary to human dignity". 50 What is defi nitely common in all human beings irrespective of anything else? Which factors constitute the incontestable moral status of a human being? And, in particular, whose dignity would be violated by cloning?
Generally, the theory of human dignity could be apprehended in a European philosophical-cultural dimension, in which dignity is linked to the Kantian ethics. 51 The Kantian principle states that a human being is an end in itself, does not have mere relative worth, but an intrinsic worth, a dignity. 52 This ethos has had an overwhelming impact on the European human rights systems, however, the defi nition alone cannot be applied to biotechnology, it allows selective interpretation. Moreover, the blood, organ and tissue donation could be deemed prohibited under the shield of this doctrine.
Accordingly, it can be asserted that human reproductive cloning as a theoretical form of procreation would not attack the dignity of the cloned person, because it would serve the birth of the cloned person. 53 The dignity of a person cannot be violated simply by coming into existence through any kind of method of procreation, otherwise the not-coming-intoexistence would be objectively the preferable situation.
It would be a more reasonable approach if we assumed that human reproductive cloning by SCNT could affect perhaps the dignity of the human race, and not the dignity of the individual person. In legal terms this could also signify that procreation via SCNT may raise comprehensive ethical and philosophical questions which highlight alternative ways for the legal regulation.
The necessity of state intervention
The theory of instrumentalization is also in tight connection with the aforesaid arguments, however, it has been appeared formerly in the area of the current forms of in vitro fertilisation, too. 54 During the process of IVF more embryos are created in vitro than necessary for implantation and these surplus embryos are frequently discarded. Furthermore, often more embryos are implanted in order to increase the effectiveness of the method, but not every implanted embryo will lead to a successful pregnancy. A large number of embryos have solely a probability for a potential life, they are used as instruments to achieve one goal, the live birth of a healthy child.
The question is whether the theory of instrumentalization has a different or qualifi ed meaning in relation to reproductive cloning. Cloning for particular purposes and for extreme ideas would exhaust the concept of instrumentalization. Accordingly, some commentators, especially in the United States argue that human reproductive cloning would be a form of "genetic slavery" labeling persons as properties and giving an overwhelming power to the creators; thus, reproductive cloning would be a new and radical form of instrumentalization and modern slavery. 55 The assumptions behind this conception stem from the previously discussed arguments, but at this point it can also be stated that genetic determinism with particular expectations of the parents is totally without scientifi c value.
It should be noted that the idea of instrumentalization and its rebuttal is also theoretical. There is no vivid evidence that cloning as a type of human reproduction would be factually accompanied with intentional genetic manipulations for particular purposes. 56 The "nonexistence paradox" presented above can be discovered in the instrumentalization argument, too: if the cloned person came into world, he or she would be subject to human rights as much as anybody else. The arguments against cloning give rise to speculations because we cannot certainly assert its opposite in the case of natural reproduction, where it would also be possible to conceive a child for particular purposes, the parents could have extreme expectations, the child could have unsuitable or irresponsible parents, the child's rights could be injured etc.
Nonetheless, it is widely accepted that the state does not interfere with the decision of the parents if they procreate naturally, but reproductive cloning is even theoretically far away from becoming a further method of assisted reproductive technologies.
In spite of this, the tendency is traceable. There is no manner of doubt that natural reproduction by sexual intercourse is an essential part of procreative liberty enjoying constitutional protection, it is a basic right of all persons to decide freely whether or not to have children. Biotechnology allowed to extend procreative rights to infertile couples or individuals, and several types of non-coital reproduction by means of assisted reproductive techniques have been granted legal recognition. At the same time, current assisted reproductive technologies involve human gametes, i.e. an egg and a sperm. In the case of reproductive cloning by SCNT conception occurs also artifi cially, but the fundamental difference is that the embryo is a result of the fusion of an egg and a nucleus of a somatic cell, the male gamete is excluded from the process.
Could human reproductive cloning by SCNT be inserted into the more and more extended frames of the right to procreate or the right to privacy in the future? 57 And what justifi es the radical state intervention against researches aiming human reproductive cloning? What kind of higher values compel the state to prohibit the future exercise of the procreative freedom of this sort? Some proponents suggest that reproductive cloning as a form of becoming a parent is not qualitatively different from the other assisted reproductive techniques where genetic manipulation is also available. 58 And in both cases the result is a child. It is diffi cult to fi nd a tangible and logical explanation for the ban on carrying out researches on embryos with reproductive purposes. On the basis of the traditional democracy approach of Western cultures it could be outlined that legislatures for that very reason does not allow such a reproductive method because it is considered to be embarrassing and unpredictable and it is rejected by the vast majority of society. Simultaneously, other constitutional rights (like the right to procreate) are either not or only narrowly infringed by the prohibition. Probably, legislatures face with the medical and physical reasons, too. Additionally, it should not be forgotten that the method of cloning by SCNT without the male sperm would strongly affect our image about the beginning of human life, and the transcendency, mysticality and abstractum of human conception is hard to contest.
The condemnation of human reproductive cloning by societies originates in "offensive", "grotesque", "revolting", "repugnant" and "repulsive" feelings-and perhaps this could be portrayed as the "wisdom of repugnance". 
